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IN X m CLAIMS 



I . (Original) A method for producing a catalyst composition which catalyzes the 
formation oTbisphcnols from aromatic hydroxy compounds andcarbonyl containing compounds, 
said method comprising the step of attaching a poly-sulfur mercaptan promoter component to a 
solid acid support component comprising a protic acid functionality, said poly-sulfur mcrcaptan 
promoter component having the following structure (I), 



wherein Rl is a benzothiazole functionality; 
wherein a is between about 0 and about 1 J ; 
wherein b is between about 1 and aboul 1 1 ; 
wherein c is between about 1 and about 11; 
wherein d is between about 1 and about 5; 

wherein X is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic hctcrocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic hctcrocycle comprising at least 3 carbon atoms; 

wherein Y is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic hctcrocycle comprising at least 3 carbon atoms, and a cyclic 
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aromatic hcterocyclc comprising at least 3 carbon atoms; and 

wherein R2 is one member selected from the group consisting of a hydrogen, a secondary 
aliphatic functionality, a tertiary aliphatic functionality, an ester functionality, a carbonate 
functionality, and a benzyl functionality which is attached via the ben/.ylic methylene carbon. 

2. (Original) The method of claim 1 , wherein said tertiary aliphatic functionality 
is one member selected from the group consisting of a branched aliphatic functionality, and a 
cyclic aliphatic functionality. 

3. (Original) The method of claim 1, wherein said R2 functionality is one 
member selected from the group consisting of an isopropyl functionality, an isobutyl 
functionality, a tertiary butyl functionality, a tertiary amyl functionality, a cyclopcntyl 
functionality, a benzyl, a 4-methoxybcnzyl functionality, a 1-mcthylcyclohexyl functionality, and 
a cyclohexyl functionality. 

4. (Original) The method of claim 1, wherein said ester functionality is one 
member selected from the group consisting o f an acetate functionality, a propionate functionality, 
and a benzoate functionality. 

5. (Original) The method of claim I, wherein said carbonate functionality is one 
member selected from the group consisting of an alkyl carbonate functionality, and an aromatic 
carbonate functionality. 

6. (Original) The method of claim 1, wherein the bisphcnol which is being 
formed is 4,4 , -isopropylidcnediphenol. 

7. (Original) The method of claim 1 , wherein the carbonyl containing com pound 
is a ketone or an aldehyde. 

8. (Original) The method ofclaim 1, wherein the aromatic hydroxy compound is 
phenol, anil the carbonyl containing compound is acetone. 



3 

PAGE 5112 * RCVD AT 6(1412005 2:23:19 PM [Eastern Daylight Time] ' SVR:USPT0€FXRM/1 * DNIS:8729306 * CSID:8602860115 1 DURATION (mm-ss):03-20 



JUN- 14-2005 TUE 02:36 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 06/12 



Rl 129532-3 

9. (Original) The mclhod of claim 1, wherein the attachment slop is performed in 
.in aqueous solution comprising water 

1 0. (Original) The method of claim 1 , wherein said solid acid comprises al least 
one member selected from the group consisting of polystyrene, a zeolite, and silica. 

1 1 . (Original) A method for producing a catalyst composition which catalyzes the 
formation of bisphcnols from aromatic hydroxy compounds and carbonyl containing compounds, 
said method comprising the step ofatlaching a poly-sulfur mcrcaplan promoter component to a 
polymeric resin component comprising a prolic acid functionality, wherein said poly-sulfur 
mcrcaplan promoter component is a functionalizcd bcnzoLhiazoJe mercaptan. 

12. (Previously Presented) The method of claim 11, wherein said a 
functionalized benzothiazole mercaptan has the structure (IV), 




(IV) 

wherein 1 is between about 0 and about ) 1 ; 
wherein m is between about 1 and about 11; 
wherein n is between about 1 and about 11; 

wherein X is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 11 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising al least 
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6 carbon atoms, a cyclic aliphatic hctcrocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic helcrocyclc comprising at least 3 carbon atoms; 

wherein Y is a linking functional ily which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising alleast 5 carbon atoms, acyclic aromatic ring comprising at least 
C carbon atoms, a cyclic aliphatic hctcrocycle comprising at least 3 carbon atoms, and a cyclic 
aromatic hctcrocycle comprising at least 3 carbon atoms; 

wherein Rj 5 is a hydrogen atom or a sulfur-protccling functionality which is one member 
selected from the group consisting of an aliphatic functionality comprising at least about 4 carbon 
atom, an ester functionality comprising between about 1 and about 1 1 carbon atoms, a carbonate 
functionality comprising between about 1 and about 1 1 carbon atoms, and a ben/ylic functionality 
comprising at least about 7 carbon atoms which is attached to the terminal sulfur atom via the 
benzyl ic methylene carbon; and 

wherein each of R,&, Ri7, I<i8» and Rio are independently one member selected from the 
group consisting of a hydrogen, a fluoride, a bromide, a chloride, an iodide, a vinyl group, a 
hydroxide, an allcoxidc functionality comprising between about 1 and about 11 carbon atoms, an 
aryloxidc functionality comprising at least about 6 carbon atoms, an aliphatic functionality 
comprising between about 1 and about 1 1 carbon atoms, an aromatic functionality comprising at 
least about 6 carbon atoms, a cycloaliphatic ring comprising at least about 5 carbon atoms, said 
cycloaliphalic ring being fused to the benzothiazole arene ring through an adjacent ring 
subrtitucnt, and a cycloaromatic ring comprising at least about 6 carbon atoms, said cycloaromalic 
ring being fused to the bcn/.othia/olc arcne ring through an adjacent ring substUuent, 

13. (Original) The method of claim 1 1, wherein the bisphenol which is being 
formed is 4 t 4 7 ~isopropyIidencdiphcnoL 

14, (Original) The method of claim 11, wherein the carbonyl containing 
compound is a ketone or an aldehyde. 
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1 5. (Original) The method of claim 1 1 , wherein the aromatic hydroxy compound 
is phenol, and the carbonyl containing compound is acetone. 

16. (Original) The method of claim 1 I, wherein the attachment step is performed 
in on aqueous solution comprising water. 

1 7. (Original) Tho method of claim 1 1 , wherein said polymeric resin comprises at 
least one member selected from the group consisting of polystyrene, a zeolite, and silica. 

18. (Original) The method of claim 17, wherein said polymeric resin further 
comprises divinylbenxcnc. 

19. (Original) The method of claim 18, wherein the amount of divinylbcnzcnc is 
up to about 12 percent of the total weight of the polymeric resin. 

20. (Original) The method of claim 1 1, wherein said protic acid functionality 
comprises at least one member selected from the group consisting of a sulfonic acid functionality, 
a phosphonic acid functionality, and a carboxylic acid functionality. 

21 . (Original) The method of claim 1 2, wherein the linking functionality X, is the 
same as the linking functionality Y. 

22. (Original) The method of claim 12, wherein the bisphenol is 4,4'- 
isopropyltdcnediphenol, the aromatic hydroxy compound is phenol, the carbonyl containing 
compound is acetone, and said promoter component is, 
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wherein Rjj is a hydrogen atom or a sulfur-protecting functionality which is one member 
sclcclcd from the group consisting of an aliphatic functionality comprising at least about 4 cajbon 
atom, an ester functionality comprising between about 1 and about 1 1 carbon atoms, a carbon-ate 
functionality comprising between about 1 and about 1 1 carbon atoms, and abenzylic functionality 
comprising al loast about 7 carbon atoms which is attached via the benzylic methylene carbon; 
and 

wherein y is 3 or 6. 

23 , (Or igina I) A method for forming bisphenols, comprising the step of reacting 
an aromatic hydroxy compound with a carbonyl containing compound in the presence of a 
catalyst composition, said catalyst composition comprising a solid acid component and a poly- 
sulfur mcrcoptan promoter component having the following structure (I), 




(0 

wherein 111 is a benzothiaxole functionality; 
wherein a is between about 0 and about 11; 
wherein b is between about 1 and about 1 1; 
wherein c is between about 1 and about 11; 
wherein d is between about 1 and about 5; 

wheruin X is a linking functionality which i$ one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
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6 carbon atoms, a cyclic aliphatic hetcrocyclc comprising at least 3 carbon atoms, and a cyclic 
aromatic hetcrocyclc comprising at least 3 carbon atoms; 

wherein Y is a linking functionality which is one member selected from the group 
consisting of a linear aliphatic chain comprising between about 1 and about 1 1 carbon atoms, a 
cyclic aliphatic ring comprising at least 5 carbon atoms, a cyclic aromatic ring comprising at least 
6 carbon atoms, a cyclic aliphatic heterocyclc comprising at least 3 carbon atoms, and a cyclic 
aromatic heterocyclc comprising at least 3 carbon atoms; and 

wherein R2 is one member selected from the group consisting of ahydrogen, a secondary 
aliphatic functionality, a tertiary aliphatic functionality, an ester functionality, a carbonate 
functionality, and a benzyl functionality which is attached via the ben/.ylic methylene carbon. 

24. (Original) The method of claim 23, wherein said tertiary aliphatic 
functionality is one member selected from the group consisting of a branched aliphatic 
functionality, and acyclic aliphatic functionality. 

25. (Original) The method of claim 23, wherein said R 2 is one member selected 
from the group consisting of a, an isopropyl functionality, an isobutyl functionality, a tertiary 
butyl functionality, a tertiary ainyl functionality, a cyclopentyl functionality, a benzyl, a 4- 
mcthoxybcnzyl, a l-mclhylcyc!ohexyl functionality, and a cyclohexyl functionality. 

26. (Original) The method of claim 23, wherein said ester functionality is one 
member .selected from llic group consisting of an acetate functionality, apropionate functionality, 
and a benzoale functionality. 

27. (Original) The method o ('claim 23, wherein said carbonate functionality is one 
member selected from the group consisting of an alkyl carbonate functionality, and an aromatic 
carbonate functionality. 

28. (Original) The method or claim 23, wherein the bisphcnol which is being 
formed is 4,4 > -isopropylidcncdiphcnol. 
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29. (Original) The mcdiod of claim 23 wherein the aromatic hydroxy compound is 

phenot. 

30. (Original) The method of claim 23, wherein the carbonyl containing 
compound is a ketone or an aldehyde. 

3 1 . (Original) The method of claim 30 wherein the ketone is acetone. 

32> (Original) The method of claim 23, wherein said solid acid comprises at least 
one member selected from the group consisting of polyslyrenc, a zeolite, and silica. 

33 . (Original) The method of claim 23, wherein said solid acid is a sulfonic acid 
(unctionnlized polymeric resin. 

34. (Cancel let!) 

35. (Currently Amended) The method of claim 3423, wherein said polymeric resin 
further comprises divinylbcnzcne. 

36. (Original) The method o F claim 35, wherein the amount of divinylbcnzcne is 
up to about 12 percent of the total weight of the polymeric resin. 

37. (Original) The method of claim 23, wherein said solid acid component 
comprises at least one member selected from the group consisting of a sulfonic acid functionality, 
n phosphoric acid functionality, and a enrboxylic acid functionality. 

38. (Original) The method of claim 23, wherein the linking functionality X, is the 
same as the linking functionality Y\ 

39. (Original) A method Tor forming bisphcnols, comprising the step of reacting 
an aromatic hydroxy compound with a carbonyl containing compound in the presence of a 
catalyst composition, said catalyst composition comprising a polymeric resin component 
comprising a prot ic acid functionality, and a poly-sulfur mcrcaplan promoter component, wherein 
said poly-sulfur mcrcaptan promoter component is a functionalizcd beu/othiazolc mercapian, 
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